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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a compact zoom lens having a larger 
viewing angle at wide-angle end. 

SOLUTION: This zoom lens includes a 1st lens group Gl having negative 
refractive power, a 2nd lens group G2 having positive refractive power and 
a 3rd lens group G3 having positive refractive power in order from the 
object side. In the case of performing variable power from the wide-angle 
end to telephoto end, the 1st lens group stands still, the 2nd lens group 
is moved toward the object and the 3rd lens group is moved, then the 3rd 
lens group is moved toward the object so as to perform focusing from the 
long-distance object to the short-distance object. The lens satisfies 
expressions: 0 . 15 Uverbar ; (x2/sl2w) / (f 1/ fw) fcverbar ; (1 . 0 , 0 . 01 (c23w2/ (f 3*f w 
)(0.5 and 0 . 18 (s23t2/ (f 3*f t) (5 . 
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*»6 1 m&<ombm2 uyxmG 2<omm>t> 1 

: 0 0 3 6 j ^21:, *wmw,2mMm<nwt<r> 

[0037] 
[152] 







ffifHBS 










1 


8.737 


0.700 


1.805182 


25.35 


L 1 


G 1 


2 


3.282 


2.000 










3 


52.356 


0.621 


1.744429 


49.52 


L2 




4 


4.210 


0.600 










5 


5.222 


1.321 


1.805182 


25. 35 


L3 




6 


18.605 












7 


0.000 


0.562 






S 




8 


9.519 


4.719 


1.612720 


58.54 


L4 


G2 



!(7) 000-137164 (P200 0-1 3JL8 



9 
1 0 
1 1 
1 2 
1 3 
1 4 



-10.638 
10.584 
-4.060 
-11.938 
0.000 
0.000 

k=1.0000 
C4=6.45990E-04 
C6=2.96210E-05 
C8=1.68000E-07 
C10=-1.86000E-09 



(d9="SJ^) 

3.000 

0.700 

(dl2= BRE) 

4.000 

1.465 



603110 
846660 



60.64 
23.82 



1.516800 64.10 



L5 
L6 

L7 



G3 



k=1.0000 
C4=-2.36130E-04 
C6=-2.42980E-05 
C8=-3.40250E-06 



f 


2.83 


4.00 


5.80 


d=6 


7.296 


4.220 


1.053 


d=9 


2.366 


4.760 


5.287 


d=12 


1.381 


2.063 


4.702 



f 2.83 

0 -0.0271 

DO 100.000 

m3u>xm&m& -0.106 

f 1—5.20 f2=9.00 



4.00 
-0.0384 
100.000 
-0. 198 



5.80 
-0.0562 
100.000 
-0.357 



f 3=15. 00 



sl2w=12.505 



x2=6.243 

06, H7.&t/I28ti. d& ( A=587.6nm) RX/sW. 
( A=435.8nm) \ZWhW,2 «StMO»JR»H-Cft h . 
*LT, !26{iJ£:ftffilcfc{t&fgiKilH5:, 

Bftt=*j»t*wiR«ia*, H8i4aiwuc*i*t*i«Joai 

[0038] «JD»BI*63li6*&J: a tc, 

C^3^S6^)3 19ti. 3|s«^fc:*Jtt**3^»W<OU' 
^XW«**^HT*i. SBll-fXPGUi. 
fcOfflfcl&jttfcl^-XtfXl^XLl fc. ftttHbA 

3 i: |g2U>-XefG2{i, SS— Ht^SRBBS: 

Wt--i>MOU-yX-tJ:L4*^^ , 9, SS3U>"XPG3 

f =2.5 —4.0 —5.6 
F.N0=2.16— 2.50— 2.66 
2 0 =89. 19 —62.29 -45.56 



fw=2.83 ft=5.80 
s23t=7.738 c23w=2.366 £2t=-3.6557 

\t . nth V yX L 5 1 ftfcffitcBQB £ 01 WS ft -X 
#X yX L 6 fc OJtt 0 ^-*r*U >-XA>£>|fj££;fT.& . 

■fiH>WrftMzfflS)L. miuyxMGitm2uy 
xmG2b<7)&Mmizm-L. ws2uyxmG2tm 
3uyxmc 3 1 n&zsmtefcnm&m-eim'bL. 
wsmswcax^rh. m 1 1/yxifG i <7mbfrt> 

6f|«tH2 UyXWG 2<T)¥hW.frh 2fg«i 
[0039] tfOT* 3 (c, *«W<OJS3|tBM[0|(?)»7C<O 



[0040] 
[*3] 















1 


26.624 


1.471 


1.846660 


23.82 


L 1 


2 


170.636 


0.072 








3 


7.818 


0.350 


1.772500 


49.68 


L2 


4 


2.617 


2.000 








5 


-84.991 


2.000 


1.491080 


57.57 


L3 



G 1 



: ( 8 ) 000-137164 (P2000-1 3 JL8 



6 


12.531 












7 


0. 000 


v. JO£ 






s 




8 


11.622 


4.457 


1.491080 


57.57 


L4 


G2 


9 


-5.690 


(d9=«T^) 










1 0 


17.475 


2.250 


1.603110 


60.64 


L5 


G3 


1 1 


-4.615 


0.700 


1.846660 


23.82 


L6 




1 2 


-9.842 


(dl2= -Rt) 










1 3 


0.000 


3.000 


1.516800 


64.10 


L7 




1 4 


0.000 


2.079 











k=1.0000 
C4=-2.13650E-03 
C6=-3.83210E-04 
C8=-1.48230E-06 
(3C«fcfc»tSRl3affllB) 



H85S 
k=1.0000 
C4=-1.29390E-03 
C6=-7.60230E-05 
C8=-3.40250E-06 



f 


2.5 


4.0 


5.6 


d=6 


7.177 


3.300 


0.837 


d=9 


1.792 


4.354 


4.058 


d=12 


2.363 


3.678 


6.436 



( mm^mza^mam > 

f 2.50 

fi -0.0238 

DO 100.000 

fH3UyXmf»m -0-0823 

fl=-4.50 f2=8.50 f 3=15. 00 f«=2.50 ft=5.60 
x2=6.340 sl2w=12.102 s23t=6.358 c23w=1.792 



4.00 
-0.0382 
100.000 
-0. 1886 



5.60 
-0.0540 
100.000 
-0.3221 



/32t=-4.8240 



010. 01 l#.t/01 2(±. dm (A=587.6nn) RTf 
gMk < A=435.8nm) 3 SSIWOKID^T* 

&<> L*C. HI oaffift*BK*JttSKiRIS0*. 01 
l<*4>IIHft(=&ft*IWRItH*. 01 2«aaWBtc*J 

[004 1] Miii^l'b^J: d fc. #KEttWC 

<^£. 

C^4HSi0iJ] 01 3(i. »IHtC*J*t**4jWtWOU 

^xflifig^^-r0TS>i». ssii^xpGm. mau 

yXL lb. WfcMlzaffiZm-ftiM^-AtxuyX 

JECO*-X#X]/yXL3tfrt>f$.&* m2U>XUG 
2(±. S&-H{C#J$M£*^SMe,l^XL4H**>S> 

f =2.9 —4.0 —5.8 
F.N0 =2.22— 2.54-2.72 
2<w=80.35 -61.94 



ISO. 353 1^yX3¥G3fi. W^aKflH^Wttfcm^ 
^< -xtjxuyXL 5 tifli/yXL 6 fccoftS 9 

L-T, *11/^X8G1I4»±L. SS2U>X»G2tt 

w&jfotz&ib t.miu >xmg itm2u >xmG 
2knsmmii&s&L. m2u>xmG2tm3)sy 
xpg 3 1 n&smmtimcth . in 1 u^xwg i *> 
^#c*^ <*> 6 # a t m 2 u yxm g 2 oarf** & 2 # 

[0042] <Zcr>m4 IZ. *fWB<OlB4|taft«<oaf7CO 

[0043] 
[«4] 



1 

2 
3 
4 



56.198 
-54.099 
18.293 
2.603 



-43.75 

1.700 
0.084 
0.420 
2.000 



IP 
1.860741 



T-v 
23.01 



1.748099 52.30 



LI G 1 



L2 



!(9) 000-137164 (P200 0-1 3JL8 



-17. 188 
-15.397 
0.000 
21.092 
-5.573 
11.037 
4.047 
-22.541 
0.000 
0.000 

SS6B5 
k=1.0000 
C4=-2.40920E-03 
C6=-1.03570E-04 
C8=-1.48230E-06 
<3Etefc*Jtt4*T3aSHi) 



5 
6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 4 



1.370 

0.562 
4.607 
(d9=TO 
1.120 
4.000 

(dl2= TO 
4.000 
0.883 



1.603110 60.64 



1.612720 58.54 



860741 
603110 



23.01 
60.64 



1.516800 64.10 



Jf?8E 
k=1.0000 
C4=-1.94050E-03 
06=-2.20670E-05 
C8=-3.40250E-06 



L3 
S 

L4 

L5 
L6 

L7 



G 2 



G3 



f 


2.90 


4.00 


5.80 


d=6 


5.895 


3.387 


0.625 


d=9 


1.232 


3.977 


4.659 


d=12 


1.836 


1.599 


3.679 



2.90 
-0.0274 
100.000 
-O.1510 



0 
DO 

I3^yXSfil 

fl=-5.2 f2=7.7 f 3=24.0 
x2=5.270 sl2w=11.981 
HI 4. 01 5S.VH1 6«±, d«| ( A=587.6nm) at/ 

sta (A=435.8nm) ^nt^Ammm^mimmx'h 

LT, HI 4«i£ft«(;:fctt£ftiKM0£. Hi 
5i±4«^Ci>{-r£>ftJRIIH£s HI 6{±MSffi^fc 

[0044] «-lR^H*^ B J4>*^J: 3 *^SfeCTT' 



4.00 
-0.0379 
100.000 
-0.2929 

fw=2.90 



5.80 
-0.0555 
100.000 
-0.5067 



ft=5.80 

s23t=6.429 c23w=1.232 /32t=-1.8289 

[0 04 5] 
[*5] 



mi; 

I (x2/sl2w)/(fl/fw) I 0.2730 

c23wV(f3*fw) 0.1023 

s23tV(f3*ft) 0.6448 

I fw/fl I 0.5577 

fw/f2 0.3222 

fw/f 3 0. 1933 

1//S2t -0.2694 



^2hssct smuj^j auxittt 

0.2718 0.2911 0.2453 
0.0449 0.0856 0.0218 
0.6886 0.4815 0.2970 
0.5444 0.5556 0.5577 
0.3145 0.2941 0.3766 
0.1887 0.1667 0.1208 
-0.2735 -0.2073 -0.5467 

[0046] 

[#5itf>3&*] ULhoiatc, *W«(cJ:-jT. £9* 



(40) )00-137164 (P2000-1 3 JL8 



[Hi] 01(2. *wMzZL&mim&m<nx-2±\s> 

[02 3 02(2, »lldfc«<0X-APVX<0l£ft*-C 
Cll 3] 03(2. miHiftfi?iJcOX-AU>-XcO*SM« 

[ 0 4 ] 0 4 ti , mi mmmnx-j* v vxamsmx- 

[05] 0512. *miiz£zm2mmM<ox-&u> 
xa)ffim.*5F.-fmx'foh. 

[06] 0612. SSI2HJt0J<DX-AUVX<7)/££4iS-e 

[07 3 07(2, »2Sttt«<0X-AP>X^)4'BIM« 
•C<O^JRH0T-fcS. 

[08 3 08(2. fl525t36«<OX-AW^XOHil«-C 
*>1»KI£EITA4. 

[093 09(2, *mnz£&m3m&m<7)X-j>u> 

Xcr>m^^rtmX'h h . 

[01 0 3 01 0(2. msHJfi^JiOX-^^yXco^ 



[01 1 3 01 K2. m3mm\cr>x-i±\/>x<7)*m 

[01 23 01 2(2. m3mmm<7)x-j*u>xc7)M& 
mx'<r>38Mgmx'h&. 

[013301 3(2. *muz£&m4mttM(ox-j» 

U>Xcoffif8.£7rrtmX'fo& . 

[014 3 014(2. fiS4SIS£ffl^X-jUl^X^j£ft 
[015 3 01 5(2. f4Hft«<0X-Al/yX^S 
[01 6 3 01 6(2. &4nmMcr>X-J±U>Xcr>W.m 

mx-comummx**>&. 



Gl 
G2 
G3 
S 

L1~L6 



mi U>XW 

m2u>xm 
m3u>xm 



113 



[023 



LI 

^ L2 



" L3 



£1 



s L4 L5 L6 L7 



62 83 



/ J 

e-e- 



4 



"07600 



A.— ^. IB 

ii 

tt 
u 

ii 



A— iO. 18 




OT600 5700Q* 



-d. 050 



8 CP 



(*L 1))00-137164 (P2000-1 3 JL8 




2 ) ) 0 0 - 1 3 7 1 6 4 (P2000-1 3 JL8 



[04] 




(*L 3 ) )00-137164 (P2000-1 3JL8 




(&4))00-137164 (P2000-1 3 JL8 



[07] 




-6. 060 



(& 5 > 100-1 37 164 (P2000-1 3 JL8 



[08] 




<& 6))00-137164 (P2000-1 3 JL8 



[010] 



FNO^. 16 A=-^60 A— 4.4. 60 




mm mm 




-0. 060 



(&7))00-137164 (P2000-1 3 JL8 



[HI 1 ] 

FNO-jJ. 60 A— £1. 14 A— 31. U 




OOQX 



-6. 050 



(&8))00-137164 (P2000-1 3JL8 



[HI 2] 



FN0=2^ 67 
IF 



If 

r 



A— 22. 78 



T3T600 DT500 5TO0QX 



-& 050 



(& 9))00-137164 (P2000-1 3 JL8 




(SO) ) 0 0 - 1 3 7 1 6 4 (P2000-1 3JL8 



[015] 




-<5. 050 



(2 1) ) 0 0 - 1 3 7 1 6 4 (P2000-1 3 JL8 



CHI 6] 

PNO-£ 84 A=~2^ 82 A— 21. 82 




F^— 2H087 KA03 LA01 MA08 MA14 PA05 
PA18 PB06 QA02 QA07 QA12 
QA14 QA17 QA22 QA25 QA26 
QA34 QA37 QA41 QA42 QA45 
RA05 RA12 RA13 SA14 SA16 
SA19 SA63 SA64 SA72 SB04 
SB12 SB23 



